
each market. If an applicant is a tentative selectee for either

of the bands in a market, that applicant should be disqualified

from participating in the lottery for the other band.

IX. LICENSE TERMS

71. All parties that commented on the license term issue

were in agreement that the LMDS license term should be 10 years,

not five years as tentatively proposed by the Commission. For

those reasons stated in Suite 12's comments88
/ and in the

comments of others, the Commission should make 10 years the

license term for LMDS systems.

X. LEASING

72. The Commission at paragraph 20 of the Notice states:

"Since it appears that video service will be, at least initially,

the primary service offered in LMDS, we propose to divide each

1000 megahertz band into channels of 20 MHz each; licensees of the

respective blocks will then have flexibility to use or lease

portions of one or both polarization directions in each cell and

to provide a wide variety of services. II (Emphasis added) . Suite 12

is unaware of any commenters taking a position on leasing. Suite

12 endorses the Commission's proposal to permit leasing portions

of one or both polarization directions in each cell. Leasing may

88/ Suite 12 Comments, pp. 44-46.
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provide an additional revenue stream and added operational

flexibility to LMDS licensees; it will also permit greater access

to LMDS systems by video programmers and other non-video

entrepreneurs as well as greater diversity of video programming to

the American public. However, Suite 12 is concerned that the

privilege of leasing could be abused and transmuted into a de

facto transfer of the LMDS license prior to the time the

Commission would permit a de jure transfer of the license.

Therefore, Suite 12 suggests that the Commission permit leasing of

LMDS capacity but not until such time as the LMDS license may be

transferred.

XI. PATENT LICENSING ISSUES

73. WCA again addresses the issue of Suite 12' s patent,

renewing its calIon the Commission to require, at least during

the initial development of the 28 GHz band, that any patents

underlying type-accepted equipment capable of providing 28 GHz

service be licensed on reasonable terms and conditions. WCA

initially voiced this concern in comments filed in connection with

Video/Phone Systems, Inc.'s Petition for Rulemaking, RM-7722. As

in its RM-7722 comments, WCA's comments in this proceeding provide

not a single shred of evidence that Suite 12 has not or will not

liberally license its technology.
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74. Technology licensing is not a relevant subj ect for

proposed or final FCC rules. Indeed, the Commission itself has

recognized that it has very limited, if any, authority in the

89/patent area.- In discussing the possibility of an RCA patent

89/

90/

monopoly in the development of color television, the Commission

refused to eliminate RCA's patented system from consideration, nor

did it suggest that it could compel licensing of the system. It

merely noted that remedies were available under the antitrust

laws, or the Commission could seek additional authority from

Congress to deal with the specific antitrust problems of radio

communications. 90
/

75. In the case of telephone jacks and plugs, the Commission

noted that AT&T patents could be used as a discriminatory and

anti-competitive tool, but did not suggest mandatory licensing as

a solution. Instead, it adopted the AT&T jack and plug designs on

the condition that AT&T abide by its promise of voluntary

In a April 21, 1988, memorandum from FCC Deputy Chief
Engineer Bruce Franca to Irwin Dorros, Chairman of the Systems
Subcommittee of the Advisory Committee on Advanced Television, an
FCC patent policy is cited. The policy appears to be that the
Commission will take "appropriate action" in cases where patent
ownership obstructs the development of telecommunications services.
However, it does not appear that this "policy" has ever been
implemented, nor has the Commission's authority in this area ever
been affirmed in court.

Amendment of Section 3.606 of the Commission's Rules and
Regulations, 41 FCC 1, 41 (1950) at para. 126.
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licensing on a d · .. b' 91/non- lscrlmlnatory aSls.- This action was

based on authority under Title 2 of the Communications Act, which

is not applicable to Suite 12, as the patent holder of LMDS

technology.

76. Only once, in the case of Comsat, has the Commission

actually proposed a mandatory patent licensing system. This would

have converted patents resulting from work paid for out of

INTELSAT funds. The FCC proposed it as a means of minimizing

Comsat's competitive advantages over other U.S. companies due to

its government-granted monopoly position in INTELSAT. W Here

again, however, the Commission decided to hold the patent owner to

1 d f 1 d . " 1 . . 93/ape ge 0 vo untary, non- lscrlmlnatory lcenslng.- In the

21/

spirit of that Commission action, Suite 12 hereby reaffirms its

pledge to engage in a program of non-discriminatory licensing of

its patent.

77. Both in the case of AT&T and Comsat, the Commission

exercised extensive regulatory oversight and authority under title

2 of the Communications Act. By contrast, Suite 12 is a private

entity that enjoys no government-granted monopoly, whose profits

Revision of Part 68 of the Commission's Rules, 62 FCC 2d
735, 738 (1976).

92/
Comsat Study, 77 FCC 2d 564,650 (1980).

93/
Changes in Comsat Corporate Structure,

1195 (1982).
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are not regulated by the Commission, and whose business activities

related to its patent are not regulated under Title 2.

78. WCA's concerns about potential misuse of Suite 12' s

patent are wholly unwarranted. Suite 12 has demonstrated its

willingness to license its technology by liberally issuing such

licenses. The number of Suite 12's existing technology licensing

agreements is the best measure of Suite 12' s willingness to

license its technology. To date, Suite 12 has issued more than 150

licenses of its technology. Indeed, a number have been issued to

MMDS entities represented by WCA. Suite 12' s behavior is not

unusual. It is typical of most patent holders; the more licensees,

the more royalties -- i.e., it is generally in a patent holder's

economic self-interest to grant patent licenses liberally.

79. Furthermore, if Suite 12 was interested in being a

monopoly provider of LMDS and restricting access to its

technology, it would not have initiated a rulemaking proposing

that the Commission authorize LMDS licensees to operate in each

market or favoring the most expansive eligibility feasible for

LMDS licensees. Suite 12's Petition made clear that all qualified

entities should be eligible to be LMDS licensees. 94
/ Likewise,

Suite 12's Comments, filed in response to the Notice, did not

propose any cross-ownership restrictions except those required by

94/
Proposed Rule, § 21.1000; Petition at 20.
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95/statute.- Thus, by word and by deed, Suite 12 has demonstrated

its desire to license its technology liberally and equitably.

80. Technology licensing issues are best left to the market.

The Commission should consider intervention in this area only if

a problem arises and, then, only after a great deal of

deliberation. No problem currently exist and, thus, any

intervention at this time by the FCC would be premature.

XII. LMDS PIONEER'S PREFERENCE

81. The Commission tentatively granted Suite 12 a pioneer's

preference for its innovative 28 GHz technology and LMDS proposal.

However, the Commission did not reward Suite 12 with a pioneer's

preference in Los Angeles, as requested, because the Commission

erroneously assumed that LMDS is "not substantially different"

from the Hye Crest services. Rather, the Commission proposed

95/

either to modify the Hye Crest license to conform to the rules

which are ultimately adopted in this proceeding or to give Suite

12 a pioneer's preference in Los Angeles on the condition that Hye

See, Suite 12's Comments at page 37 et seg. Accordingly,
Suite 12 does not oppose WCA's position that MMDS licensees be
eligible to become LMDS licensees. However, Suite 12, like the
majority of commenters taking a position on the subject, does
oppose WCA's position that the FCC set aside a LMDS license in
every market for MMDS licensees. There is no justification for such
a set aside, particularly, as pointed out in the Notice, when the
FCC has been so generous in the past in its attempts to jump-start
the MMDS industry.
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Crest surrenders its New York authorization. As Suite 12

d . d" . h . d . 96/ . h f h1scusse 1n 1tS Comments 1n t 1S procee 1ng,- ne1t er 0 t ese

alternatives is an appropriate reward for its efforts in propos-

ing, developing and testing LMDS.

82. Various comments in this proceeding agreed that Suite 12

was not adequately rewarded for its innovative efforts. For

example, RSW Communications, Ltd. ("RSW") criticized the Commis-

sion's decision to condition Suite 12's preference award as being

contrary to the spirit of the pioneer's preference rules and the

public interest. Specifically, RSW stated that they

disagree with the Commission's tentative
decision to condition the grant of Suite 12's
request for a pioneer's preference for the
Los Angeles market upon Suite 12's re­
linquishment of its license for New York
The Commission's decision to authorize [Hye
Crest] to construct a system in New York was
not intended to be a pioneer's preference,
nor can the pioneer's preference rules be
applied retroactively to make it such. [Hye
Crest] was granted a waiver of the
Commission's rules This tentative
decision by the Commission to change the
effect of an order midstream creates regu­
latory uncertainty which, contrary to the
purpose of the pioneer's preference rules,
will serve to dissuade new innovative groups
such as Suite 12, and ultimately deserve the
public interest. In short, it is inappropri­
ate and inconsistent with the purpose of the
pioneer's preference rules for the Commission
to penalize Suite 12 for its significant
efforts by requiring it to abandon its New

96/ Suite 12 Comments, pp. 49-58.
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York syste~ in order to receive a pioneer's
preference. J./

83. Numerous other comments praised Suite 12 for its ground

breaking LMDS contributions and unequivocally supported the

Commission's decision to grant Suite 12 a pioneer's preference.

Some of these parties asserted that awarding Suite 12 a preference

in Los Angeles would help to ensure that LMDS remains an economi-

cally viable communications service. Some of the more pertinent

remarks are:

As the inventors and early investors in this
technology, Suite 12 has truly pioneered this
nascent industry and, in our opinion,
deserves more favorable consideration for
preferences in additional markets to help
solidity the foundation for 28 GHz services
and enhance the credibility of this emerging
market. More specifically, the granting of
the pioneer preference in Los Angeles as
requested by Suite 12 in addition to the New
York license, will give more credence to this
technology in the eyes of financial investors
who playa major role in the ultimate devel­
opment of new and innovative tele-

.. . 98/communlcatlon servlces.-

GTE supports the award of a pioneer's prefer­
ence to Suite 12 for its work in developing
this new service and because the proposed
servi~7 rules are substantially based on that
work.-

Suite 12 Group should be awarded its
requested Pioneer's Preference for the Los
Angeles territory in addition to the New York

97/

98/

99/

RSW Comments at 19-20.

Alex, Brown & Sons, Inc. Comments at 2-3.

GTE Service Corporation Comments at 25.
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XIII. CONCLUSION

WHEREFORE, the premises considered, the Commission is

respectfully requested to expeditiously adopt rules in this LMDS

proceeding in accordance with the suggestions provided by Suite 12

in its Comments and Reply Comments.

Respectfully Submitted,
SUITE 12 GROUP

I
/ j' ~

BY{/~" It-l 1('lI~
Henry WRivera
Larry S. Solomon
GINSBURG, FELDMAN AND BRESS,

Chartered
1250 Connecticut Avenue, N.W.
Washington, D.C. 20036
202-637-9000

ITS ATTORNEYS

Jeffrey A. Krauss, Ph.D.
17 West Jefferson Street
Suite 106
Rockville, MD 20850
301-309-3703
TECHNICAL CONSULTANT

Dated: April 15, 1993
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APPENDIX 1

COMMENTS IN THE PRESS
CONCERNING SUITE 12'S DEMONSTRATIONS

l.
America" ,

Fortune Magazine April 19, 1993, "The Race To Rewire
by Andres Kupfer.

"CellularVision, with its capable little antennas,
has sent strategists scrambling at phone and cable companies
alike. Such innovations could alter the balance of power.
Alarmed, several Bell companies tried to squelch
CellularVision's license application by filing objections with
the FCC, saying the technology wouldn't work. But it does."

"Other developments, such as the rapid evolution of
wireless technology, could change the course of the highway
race. In CellularVision's trial installation in Brooklyn,
N.Y., subscribers with a decoder box receive 50 TV channels
using a movable antenna only five inches square. Unlike
ordinary microwave signals, which require a direct line of
sight between transmitter and receiver, the ultra high
frequency signals bounce off concrete like a billiard ball off
a felt rail, losing very little strength. So users need only
move their antennas around until they get a good bounce. The
system can also carry signals both ways;"

"What cable companies fear: (picture of receiver
antenna) Small antennas will let CellularVision customers
watch TV and make phone calls without wires to their houses.

2. Forbes ASAP TELECOSM, George Gilder.

"As long as they are restricted to a possible
maximum of 200 MHz (33 AM channels of 6 MHz each) and use AM,
however, wireless firms will not long be able to compete with
the cable industry. Cable companies offer installed base of
potential gigahertz (1,000 MHz) connections and near universal
coverage"

"The law of the telecosm dictates that the higher
the frequency, the shorter the wavelength, the wider the
bandwidth, the smaller the antenna, the slimmer the cell and
ultimately, the cheaper and better the communication. The
working of this law will render obsolete the entire idea of
scarce spectrum and launch an era of advances in
telecommunications comparable to the recent gains in
computing."

"The future of wireless communications is boundless
bandwidth accomplished through the Shannon strategy of wide



and weak signals, moving to ever smaller cells with lower
power at higher frequencies."

"Such a cellular system could be adapted to mobile
telephone or computer services. With a bit error rate of one
in 10 billion, it could theoretically transmit computer data
without error correction. With one gigahertz of bandwidth,
the system could function easily as a backbone for PCN
applications, collecting calls from handsets operating at
lower frequencies and passing them on to telephone or cellular
central offices or to intelligent network facilities of the
local phone companies."

"The future local loop will combine telephone,
teleputer, and digital video services, together with speech
recognition and other complex features, in patterns that will
differ from neighborhood to neighborhood. Easily cutomizable
from cell to cell, a system like Bossard's [CellularVisions]
might well offer powerful advantages."

"In any case, led by Qualcomm, Steinbrecher, and
CellularVision, a new generation of companies is emerging to
challenge the assumptions and structures of the existing
information economy. All these companies are recent startups,
with innovations entirely unexpected by international
standards bodies, university experts and government officials.
They are the fruit of an entrepreneurial America, guided by
the marketplace into the microcosm and telecosm."

3 .
1993.

Video Magazine, Uncabling Cable TV I Bob Angus, March

"Since CellularVision signals bounce around like
audio FM signals, the antennas can pick up ricochets from
buildings and trees as well as direct signals."

"A viewer simply tilts and rotates the panel until
a viewable picture appears" (0 or 90 degrees) "And what a
picture it will be. Video Magazine had the opportunity to see
CellularVision in action on 19 inch TV sets in two Brighton
Beach apartments (actually five TV sets, three small screen
and two large screen) where the system has been operating
since last July. The picture quality on virtually all the
channels was sharp, vibrant, and free of ghosts. It had more
in common with pictures from an S-VHS videotape or from a 12
foot satellite dish than from a typical cable TV image."

"I also rotated the tiny plate and discovered
several different directions presented equally viewable
pictures. Sound, as promised, seemed to be of FM quality and,
when available, in stereo."

signals
"But the

back from
system also has
subscribers and

the ability to carry
relay them within the



system. In an demonstration of this potential, I was able to
see myself on the TV screen in one of the apartments as a
closed circuit camera relayed my image back to the transmitter
site, where it was returned to the TV set I was watching. A
technician at the transmitter appeared on the screen to answer
questions televised from the apartment. He easily counted the
number of fingers I held up in front of the camera."

4. New York Times, December 13, 1992.

"The picture quality is "just about perfect, much
better than what I had before," said Michael Boyar, a
subscriber since June.

5. WNBC News 4, New York, April 5, 1993, 11:00 PM,
Reporter Lou Young.

" .. so the receiver is pointed toward the window
(front window). The picture is rock solid. You can also pick

a reflected bounce off the wall like so -- or pick up another
reflected bounce coming in from the window (rear side) "
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ROGER FREEMAN ASSOCIATES

INDEPENDENT CONSULTANTS IN TELECOMMUNICATIONS

PO Box 259

77 Cider Mill Rd., Suite 3

Sudbury, MA 01776

April 8, 1993

ANALYSIS OF MULTIPATH AT 29 GHZ

I have analyzed several equations to calculate fade margin due
to mul tipath propagation at 29 GHz for a 5 kIn path. The
bottom line is that two of the equations (derived from Vigants
and Barnett) say a 0 dB fade margin is required for a time
unavailability of 0.001 or path reliability of 99.9%. The
Siemens equation says that about 1 dB is required.

The Siemens equation is taken from Radio System Design, page
61, equation 2.28b. I used a type B path which is described
as ". . with average fading characteristics are typically
over flat of slightly undulating country where tropospheric
layers may occasionally occur. They are also over hilly
country, but not over river valleys or over inland waters.
Type B paths are also characterized as being in coastal re­
gions with moderate temperatures, but not over the sea or also
over those steeply rising paths in hot and tropical regions. II

W is the path unavailability, in our case 0.001

W = 8f d2 .5 X 10-7 X 10-AI 10

f is the frequency in GHz, in our case 29
d is the path length in kIn, in our case 5 kIn
A is the fading depth in dB

Thus:
0.001 ::: 8 x 29 x 5~. 9 x 10-7

X 10 -A/10

::: 12969 x 10· x 10-A/10

::: 0.001297
0.001/0.0012?c7::: 10-

A/10

o. 771 ::: 10-AI 0

~ G:\HR\022\001\REPLY.CMT ~



Log(0.771) = -A/I0
-A = -1.12
A = 1.12 dB

Fade Depth = 1.12 dB

Using the equation derived from Vigants and Barnett (Feher,
"Digi tal Cormnunications," Prentice Hall, p. 97) I use the
notation Undp for time unavailability, and in our case it is
0.001 and F is the fade margin in dB.

F = 10Log (6abf) + 30LogD - 10Log(Undp) - 70

Let a = 1, b = 0.25, and f = 29, D = 5

For the 5 kID path:

F 16.38 + 30Log5 + 30 - 70

F 16.38 + 21 + 30 - 70

F -2.62 dB (past the point of convergence), thus 0 dB
fade margin is required for multipath fading.

Thus, according to the Vigants and Barnett equation, the
fade margin = 0, and according to Siemens equation, the fade
margin = 1.12 db.

Prepared and submitted by:

~jJ~
Roger L. Freeman, Principal
Roger Freeman Associate~
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ROGER FREEMAN ASSOCIATES

INDEPENDENT CONSULTANTS IN TELECOMMUNICATIONS

PO Box 259

77 Cider Mill Rd., Sulte 3

Sudbury, MA 01776

Apr!l 12., 1993

AN ANALYSIS OF LMDS UPLINK INTERFERENCE

TO THE MOTOROLA IRIDIUM SATELLITES

1 • QjJECTlYE
The objective of this ~eport is two-fold. We first review the
Hotorola comments to LMDS (Reference 1). This 15 followed by a
well-based analysis of the LHDS system uplink interference to the
Hotorola IRIDIUM satellites. These satellites are in low earth
orbit (LEO) with feeder uplinks in a 200-MHz segment of the 27.5
to 29.5 GHz band. In the first part of this :report we show the
5hortcomings of the Motorola comments and that their results are
fallacIous. tn the second part our goal is to show that the LMDS
interference is far below the value given 1n Motorola Comments
and its Technical AppendiX (Ref. 1). In fact, the LHDS
interference level is so low that it i~ inconsequential, and 1n
no way degrades the proposed uplink operation of the IRIDIUM
satellites.

2. BACKGROUND.
The LMDS system provides wireless cable television service to
residential users. Its primary market is urban areas in CONUS
where it is too costly to provide a conventional "wired" system.
The present system supplies 49 television channels to customers
and operates in a 1 GHz segment of the band 27.5 to 29.5 GHz.
According to the 4eference 2 model, the LMDS system uses cells
very much like the 900 MHz cellular service, and cell diameters
are from 7 to 12 miles across. This 27.5 to 29.5 GHz band is
al~o an uplink satellite band. A testbed of the LMOS syBtem is
pre5ently in operation in Brooklyn, New York.

Among other satellite services, Motorola Satellite Communica­
tions, Inc., has requested from the FCC a 200 MHz portion of the
27.5 to 29.5 GHz band for uplink feeder service to their proposed
IRIOIUM satellite system.

One issue which is unclear in the Motorola interference model Is
worst-case elevation angle. We have taken this angle at 15
degrees from the horizon where we think satellite handover will
take place as the satellite disappears over the horizon and where
another., sim1lar satellite appears. Motorola states that they
are tracking their Satellites down to 9 degrees. They ~o not
unequivocally state that handover takes place at that low
elevation angle. The number of LMDS interfering emitters we use
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1n out analysis is taken directly from Table 1 as well as free
space loss (FSL) and satellite antenna gain.

3. REVIE~ OF MOTOROLA COMMENTS AND RESULTS

3.1 IntrQductl~

We turn to Table 1 on page 6 of the Technieal Appendix to the
Motorola Report (Reference 1). First, assuming a 9-degree
elevation angle, the LMDS antenna is down 7 dB from its nominal
+10 dBi gain, or its net galn at a 9-deqree elevation angle 16 .3
dBi. It follows that their first EIRP entry is 1n error and
should be -2 dBW.

The EIRP power spectral density per Hz is then -2 dBW +
10Log1810· = -74.55 dEW/Hz. Accepting that there are 25 hubs,
that if the LMDS sources were all coherent, these sources would
directly sum for the aggregate EIRP. We sum -74.55 + lOLog25
or -74.55 + 14 dB ~ -60.55 dBW. It appears that the addition in
the table was incorrect because we cannot track the value -66.5
dBW/Hz with the -70.5 dBW/Hz in Table 1.

No value was included in the Motorola analysis for polarization
loss. This shOUld be 3 dB. This is the decoupllng between
linear pol~rization (LMDS) and circular polarization (IRIDIUM).

The isotropic receive level at IRIDIUM of LMDS interference 1s
-60.55 deW/Hz - 189 dB ~ -249.55 dBW/Hz

Based on the antenna gaIn given 1n Table 1 of 28 dB, the
interference RSL is:

-249.55 dEW + 28 dB : -221.55 dBW/Hz
ThIs noise level is 8.55 dB lower than the Motorola value in
Table 1. If we realistically add the polarization decoupllng of
3 dB, gaseous attenuation of 1.4 dB (9 degree elevation angle)
and LMPS line logses (1 dB), the interference level would be­
226.95 dBW/Hz. All these values are based on handover at 9
degrees.

We agree that they probably continue to track the satellite down
to 9 degrees, but we believe that handover will take place at a
greater elevation angle. At low angles, excess attenuation due
to rainfall as well as to atmospheric gases increase exponen­
tially as the elevation angle decreases. This result5 1n
deqradation of operation unless a large fade margin Is built into
the Motorola earth stations or spatial diversity is employed.

4. OUR INTERFERENCE ANALYSIS

4.1 LMDS Total EIR?
In our own analysis of LMDS interference at IRIDIUM, we exam1ne
the more realistic case for IRIDIUM where the elevation angle
(from the horizon) is 15 degrees. Our concern for IRIDIUM Is
when traffic is being carried, not just simple tracking.

Again we believe 15 degrees elevation Is where traffic handover
take5 place. Based on Reference 3, the Andrew antenna radiation
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plot, at 15 degrees the LMDS antenna gain is down 14 dB from
peak. Peak radiation is +10 dBl;
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1. Comments of Motorol~ Satellite Communications, Inc. to the
Federal Communications Commission CC Docket No. 92-297, RH-1872;
RH-7722, March 16, 1993. Includes Technical Appendix LMDS
Comments.

2. Appendix B to ARC Professional Services Group C3 1 Systems
Divi5ion under contract to NASA (no date) -"Sharing between Local
MUltipoint Distribution Services and Other Services 1n the 27.5 ­
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3. Andrew Corporation Antenna Radiation Pattern.
Andrew Letter to B. Bossard dated April 4, 1993.
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ROGER FREEMAN ASSOCIATES

INDEPENDENT CONSULTANTS IN TELECOMMUNICATIONS

PO Box 259

71 Cider Mill Rd., Suite 3

Sudbury, MA 01776

April 11, 1993

AN ANALYSIS OF UPLINK LHDS INTERFERENCE

TO THE NASA ACTS SATELL1TES

1. OBJECTIVE
The objective of this report is two-fold. First, a review is
presented of the NASAl ACTS comments on LHDS uplink interference
contained In paragraph 4.3 of Reference 1, AppendiX B. The
second objective 18 to provide our own well-based analysis of the
LHDS system uplink interference to the NASA Advanced Technology
Communication Satellites (ACTS) operating in the 30/20 GHz band.
The goal 1s to show that the interference-to-noise ratio IciNg 1s
>10 dB. This objective value is provided on page 8-14 (A-14) of
Appendix B of Reference 1.

2. BACKGROUND
The LHDS system provides wireless cable television to residential
users. It's primary market is urban areas where it 18 too costly
to install a "wired" cabl@ system. The present system provides
~9 televi6ion channels to customers and operates in the band
27.5 to 29.5 GH, and within a cell a 1 GHz frequency band in this
range is used to transmit TV signals to customers. This 21.5 to
29.5 GHz band is a150 an uplink satellite band. A testbed of
this system is presently in operation in Brooklyn, a borough of
New York City.

3. &lVIIY OF THE NASA/ARC UPLINK INTERFEB~NCS ANALYSIS TO ACf~

SATELLITEe
Paragraph 4.3 of Reference 1 alleges that 175,000 LMDS
transmitters could be operating in the same frequency band (the
document states same frequency). Flrst~ this 15 the total for
CONUS, yet they follow with the statement that it is the total
for a small urban area. W@ are not sure which they mean.

Paragraph
miles, yet
7.8 miles.
based on a

4.3.1 gives the smallest LMDS cell size as 20 sq.
in their Figure 2-1, minimum cell diameter is given as

Our calculation of a cell area 1s 47.78 sq. miles
7.8 mile diameter.

The first bUllet under paragraph 4.3.1 speaks of a CONUS coverage
antenna and a smaller coverage area antenna, neither are given in
Flquce 4.3-1. Theyapparently give resulting data in Figure
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4.3.1-1 ~here they de~ive poor interference to noise ratio values
due to LHDS transmitters.

The weakest point in their argument is the LMDS antenna gain at a
30-degree elevation an91e. Assuming the +10 dBr main lobe of the
LMDS antenna is at a-degree elevation angle (It is at this angle
Which will give the best subscriber performance), then at a 30­
degree elevation angle used in their model, the gain is down 20
dB or there is a -10 dBi antenna gain towards the ACTS satellite
based on their data and Reference 3. They used a O-dB! gain, or
a discrepancy of 10 dB. It is interesting to note that we have
antenna data from several manufacturers. In each case for their
+10 dBi antenna, the otf-boresight characteristics are nearly the
same.

The second bullet again gives a 20 sq. mile cell size.
this i5 not in keeping with their own data.

Again

Insufficient data is provided to verify their findings in Figure
4.3.1-1, even If their input data is £allaciou~. We tried to
apply the >32 dBl gain and its eqUivalent beam~idth criterion
they gave, and neither area of coverage for ACTS satellite seems
to meet this criterion.

If we assumed the aggregate
channels were +11.9 dBW, then
an equivalent interference EIRP
37.8 = +49.7 deW. Converting
get -40.3 dBW/Hz.

EIRP of one cell serving 49 TV
6094 LMDS transmitters would have

of +11.9 dEW + 1010g6094 = 11.9 +
this value to a per Hz value, we

We calculate the free space loss at -212.97 dB, thus, without
other losses, the IRL at the ACTS satellite is -253.27 dBW. In
Table 4.3.1-1, they Claim the aggregate interference level 1s
-200.7 dBW with an IRL of -271.16 dBW, thus their antenna gain is
about 53 dB. This corresponds to about ~ 0.38 degree beamwidth
which would over an area of about 25,000 sq. miles, about 1/5 of
the value given in Figure 4.3.1-1.

We cannot track and correlate the findings in Table 4.3.1-1 with
the Table given in the Appendix 1 of the same document. There are
no wide beamwidth antennas, only 52 and 43 dB gains.

The Reference 1 report does not take into account line losses nor
polarization 105s on the link, nor does it take into account that
half the LHDS antennas are polarized orthogonally from the other
half, and so on.

Unless we can be provided more reliable and complete parameters,
~e cannot justify their findings.

4. QUB INTERFERENCE ANALYSIS

4.1 Introduction
We have carried out an analysis somewhat more in traditional
system engineering methodology by completeness and identification
of 50urce data. For example, our LMDS model has been taken from
Reference I, Figure 2,1, LMDS Characteristics. Several
differences to the model are identified, such as antenna gain.


